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APPARATUS FOR CONTROLLING LCD 
BACKLIGHT IN MOBILE STATION 

PRIORITY 

This application claims priority to an application entitled 
“APPARATUS FOR CONTROLLING LCD BACKLIGHT 
IN MOBILE STATION” ?led in the Korean Intellectual 
Property Of?ce on Aug. 28, 2002 and assigned Serial No. 
2002-0051126, the contents of Which are incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a mobile station such as 

a mobile telecommunication station, a personal digital assis 
tant (PDA), etc., provided With a liquid crystal display 
(LCD) as a display device, and more particularly, to an 
apparatus for controlling the backlight in a mobile station 
provided With a color LCD. 

2. Discussion of the Related Art 
A mobile station, Which is in Wide use these days, 

generally includes a plurality of keys for various functions, 
an LCD, and an LCD backlight for lightening the display of 
the LCD. While the mobile station is operated and/or the 
keys are manipulated, the operation according to such 
manipulation and the data such as input letters, etc., are 
displayed on the LCD, and further, the information such as 
date or time, etc., may be also displayed. The battery poWer 
provided for the mobile station is supplied to the LCD and 
the LCD backlight. 

In the meantime, in vieW of the fact that the mobile station 
uses a chargeable battery as its primary operation poWer 
source, efforts have been made to extend the maximum 
alloWable operation time of its battery once the battery is 
charged. The efforts may be classi?ed into tWo general 
categories. First, methods of increasing the charge capacity 
of the battery, and second methods of reducing the poWer 
consumed during the operation of the mobile station. In 
particular, since a large amount of poWer is consumed for 
operating the LCD backlight, a method for reducing the 
consumed poWer by properly controlling the backlight of the 
LCD is being developed. 

There are tWo types of methods typically used as a 
technology to reduce the electric current for driving the 
backlight in the conventional mobile station (so called 
“dimming technology”), Which are as folloWs. One is to 
forcibly turn olf the LCD backlight if there is no input during 
the operation of the mobile station for a predetermined time, 
and the other is to turn on/olf the output of a backlight drive 
for driving the backlight by means of an appropriate fre 
quency by using a pulse Width modulation (PWM) signal in 
a control unit of the mobile station. 

HoWever, in case of a color LCD, unlike a normal black 
and White LCD and a gray LCD, a displayed image can be 
recogniZed only When light is transmitted through the back 
light, and therefore, in the case of using the method of 
forcibly turning olf the backlight in the dimming technology, 
it has disadvantages that a user cannot see the display, and 
the user may mistake the absence of the display the mobile 
station being turned off. 

In addition, the method of using the PWM signal requires 
the generation of the PWM signal in the control unit of the 
mobile station in the dimming mode, but sometimes the 
control unit fails to generate the PWM signal, such as during 
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2 
the operation in a sleep mode of the mobile station and 
therefore, the dimming mode cannot be effectively operated. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to an appa 
ratus for controlling an LCD backlight in a mobile station for 
extending the operation time by reducing the poWer con 
sumed in the mobile station. 
An object of the present invention is to provide an 

apparatus for controlling an LCD backlight in a dimming 
mode in a mobile station. 

Additional advantages, objects, and features of the inven 
tion Will be set forth in part in the description Which folloWs 
and in part Will become apparent to those having ordinary 
skill in the art upon examination of the folloWing. The 
objectives and other advantages of the invention may be 
realiZed and attained by the structure particularly pointed out 
in the Written description and claims thereof as Well as the 
appended draWings. 

To achieve these objects and other advantages in accor 
dance With the purpose of the invention, as embodied and 
broadly described herein, an apparatus for controlling an 
LCD backlight in a mobile station may include a backlight 
LED (light emit diode) for generating a backlight to an LCD, 
a backlight drive for receiving an input current and supply 
ing an output current to the backlight LED to drive the 
backlight LED, a current control unit for controlling the 
input current of the backlight drive by a current control 
signal, and a control unit for supplying the current control 
signal to the current control unit to control the input current 
of the backlight drive during the operation of the LCD 
according to a normal mode/dimming mode. 

It is to be understood that both the foregoing general 
description and the folloWing detailed description of the 
present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this application, illustrate 
embodiment(s) of the invention and together With the 
description serve to explain the principle of the invention. In 
the draWings: 

FIG. 1 is a block diagram of a mobile telecommunication 
station employing an apparatus for controlling an LCD 
backlight according to an embodiment of the present inven 
tion; 

FIG. 2 is a detailed block diagram of an apparatus for 
controlling the LCD backlight in the mobile telecommuni 
cation station of FIG. 1 according to an embodiment of the 
present invention; and 

FIG. 3 is an operational ?oW for the control of the LCD 
backlight in the mobile station modem of FIG. 2. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Reference Will noW be made in detail to the preferred 
embodiments of the present invention, examples of Which 
are illustrated in the accompanying draWings. Wherever 
possible, the same reference numbers Will be used through 
out the draWings to refer to the same or like parts. 
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FIG. 1 is a block diagram of a mobile station employing 
an apparatus for controlling an LCD backlight according to 
an embodiment of the present invention. Referring to FIG. 
1, in a mobile telecommunication station Where the present 
invention is employed, a microphone 56 converts a voice of 
a user in telephone communication into an electrical signal, 
and sends it to a CODEC 40. A speaker 51, on the contrary, 
receives the electrical signal for the voice received at the 
CODEC 40 and generates an audible sound according 
thereto. The CODEC 40 converts the voice signal received 
from the microphone 56 into a digital signal (PCM), and 
sends it to a mobile station modem (MSM) 10 that is a 
control unit of the mobile telecommunication station. On the 
contrary, the CODEC 40 can convert the digital signal 
(PCM) for the voice of a user in the other side from the 
MSM 10 into an analog signal and sends it to the speaker 51. 
A memory unit 20 stores operational software of the mobile 
telecommunication station and various related data. The 
mobile station modem (MSM) 10 functions as a modem and 
a CPU to control the entire mobile telecommunication 
station. The MSM 10 reads the operational softWare from 
the memory unit 20 as a CPU, and performs the functions 
programmed in the softWare. In addition, the MSM 10 
receives user commands and inputs of data from a keypad 
54, and sends a current state of the mobile telecommunica 
tion station, a user menu, etc., to a liquid crystal display 
(LCD) 52 for displaying data. In addition, the PCM voice 
signal received from the CODEC 40 is converted and 
modulated through channel coding and interleaving, and is 
sent to an RF/IF processing unit 30. On the contrary, the 
MSM 10 converts the signal received from the RF/IF 
processing unit 30 into a PCM voice signal through demodu 
lation, equalization, channel decoding and deinterleaving, 
and sends the PCM voice signal to the CODEC 40. The 
RF/IF processing unit 30 converts the modulated signal 
received from the MSM 10 into an intermediate frequency 
(IF) signal, again converts the IF signal into a radio fre 
quency (RF) signal, and sends the RF signal to a base station 
through an antenna. In addition, the RF/IF processing unit 
30 receives the RF signal through an antenna from a base 
station, and converts it into the IF signal, and again converts 
it into a baseband signal and sends it to the MSM 10. The 
LCD 52 displays the state information or the user menu, etc. 
of the mobile telecommunication station received from the 
MSM 10. The keypad 54 is used to input telephone numbers 
and data, or input control command for the mobile telecom 
munication station. An LCD backlight unit 53 provides light 
to the LCD 52 to enable a user to see the contents displayed 
on the LCD 52. A keypad backlight unit 55 provides light to 
the keypad 54 to enable a user to use the keypad 54 in a dark 
place. 

In the mobile telecommunication station having the above 
structure, the MSM 10 supplies an appropriate control signal 
(backlight control) to the LCD backlight unit 53 to control 
the backlight When the mobile station is in a dimming mode 
according to the characteristics of the present invention, 
Which Will be described in detail referring to FIG. 2. 

FIG. 2 is a detailed block diagram of the main related 
units for controlling the backlight in the mobile telecom 
munication station in FIG. 1 according to an embodiment of 
the present invention. The LCD backlight unit 53 as shoWn 
in FIG. 1 includes a backlight light emitting diode (LED) 
532 for generating a backlight to the LCD 52, a backlight 
drive 534 for supplying an appropriate output signal to the 
backlight LED 532 to drive the backlight LED 532, and a 
current control unit 536 for appropriately controlling the 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
current of the input (and the output) signal of the backlight 
drive 534 by a current control signal. 
When LCD 52 is in operation, the MSM 10 supplies an 

enable signal LCD-EN to the backlight drive 534 of the LCD 
backlight unit 53 structured as above to drive the backlight 
drive 534. In addition, the MSM 10 checks if the current 
operational mode is a normal operational mode or a dim 
ming mode, and outputs a predetermined current control 
signal in a logic state to current control unit 536. As depicted 
in the draWings, the control signal supplied from the MSM 
10 to the current control unit 536 can be outputted through 
a general purpose input/output (GPIO) port of the MSM. 
By the control signal of the MSM 10, the current control 

unit 536 is designed to control the input current introduced 
into the backlight drive 534 according to a normal mode/ 
dimming mode. Referring to the draWings, the current 
control unit 536 includes a ?eld effect transistor (FET) 
sWitch F1 and resistors (R1 [15 Q], R2 [1 k§2]) to determine 
an input current value of the backlight drive 534 by forming 
an appropriate resistance depending on an on/olf state of the 
FET sWitch F1, to change an input resistance of the backlight 
drive 534 according to a current control signal supplied from 
the MSM 10. In the meantime, in vieW of FIG. 2, there is 
provided a path having a diode D1 for supplying a ?oating 
current from the backlight drive 534 to the backlight LED 
532. 

In vieW of the operation of the LCD backlight unit 53 
structured as above in more detail, the MSM 10 outputs a 
current control signal in a high state to the current control 
unit 536 through the GPIO port during an initial LCD 
operation (that is, the operation of a normal mode) according 
to user’s manipulations such as opening the folder of the 
mobile telecommunication station, etc. and thus, the FET 
sWitch F1 becomes an off state. If the FET sWitch F1 is in 
off state, there is no current path through a ?rst resistor 
(dimming resistance) R1 Which is connected in parallel to a 
second resistor R2 connected, in series to the input terminal 
3 of the backlight drive 534 and the input terminal of the 
backlight LED 532. In this case, the current in a normal 
mode, for example about 8~9 mA of current, ?oWs to the 
input terminal 3 of the backlight drive 534, and about 23 mA 
of current ?oWs out. Accordingly, the backlight LED 532 
normally maintains a high brightness so that a user can 
easily recogniZe the contents displayed on the LCD 52. 

In the meantime, if there is no additional input of function 
keys nor any further manipulations until a predetermined 
time passes during the operation of the LCD in a normal 
mode as the above, the MSM 10 con?rms this state and is 
transferred into a dimming mode. In the dimming mode, the 
MSM 10 outputs a current control signal in a loW state to the 
current control unit 536 through the GPIO port, and thus, the 
FET sWitch F1 becomes an on state. If the FET sWitch F1 is 
in on state, a parallel connection path is formed betWeen the 
?rst resistor (dimming resistance) R1 and the second resistor 
R2 Which is connected in series to the output terminal of the 
backlight drive 534 and the input terminal of the backlight 
LED 532. In this case, the current of, for example, about 2 
mA in a dimming mode ?oWs in the input terminal 3 of the 
backlight drive 534, and the current of about 8~9 mA ?oWs 
out. Accordingly, the brightness of the backlight LED 532 
becomes loWer than that of a normal mode, but it can 
maintain an appropriate brightness of a level Which is 
recogniZable for a user. Accordingly, the current consump 
tion of the LCD in the dimming mode is reduced much more 
compared With the normal mode. During the LCD operation 
according to the dimming mode, if a user performs other 
manipulations such as pressing a function key, etc., the 
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MSM 10 con?rms it and again supplies the current control 
signal in a high state to the current control unit 536 so that 
the LCD 52 can be operated in a normal mode. The backlight 
controlling operation in the normal mode and the dimming 
mode of the MSM 10 Will be described in more detail With 
reference to the attached draWings. 

FIG. 3 is a ?owchart shoWing the control operation of the 
backlight in the MSM 10. Referring to FIG. 3, in step 110, 
With the LCD 53 being driven, the MSM 10 ?rst starts a time 
count by using an inner timer and outputs a current control 
signal in a loW state to the current control unit 536. In step 
112, it is con?rmed Whether or not a function key is inputted. 
If a function key has been inputted, the corresponding 
function of the inputted function key is performed. Then, 
returning to step 110, the time count is again started and 
another input of a key is Waited. If no key is inputted in step 
112, the process proceeds to step 114 and it is checked 
Whether or not the counted time exceeds a predetermined 
standard time. If the counted time does not exceed the 
predetermined standard time, the process returns to step 112 
and the input of a key is again Waited. If the counted time 
exceeds the predetermined standard time, the process pro 
ceeds to step 116. 

In step 116, the MSM 10 changes into the dimming mode 
and outputs a current control signal in a high state to the 
current control unit 536. Then, the process proceeds to step 
118. In step 118, the MSM 10 Waits the input of a key. If a 
key is inputted, the inputted key is con?rmed and an 
operation corresponding to the inputted key is performed. 
Then, the process returns to step 10 to repeat the above 
processes. 
As described above, the structure and the operation can be 

made according to one embodiment of the present invention, 
but the above description is just made to a speci?c embodi 
ment of the present invention, but the various modi?cations 
can be made Without departure of the spirit of the present 
invention. 

In addition, although the above description is made about 
the LCD backlight control device of the mobile station that 
is applied to the mobile telecommunication apparatus, the 
present invention can be applied to any kind of mobile 
stations Which use an LCD and a battery such as personal 
digital assistant (PDA). 
As described above, compared With the prior art, the LCD 

backlight apparatus of the present invention can perform the 
dimming mode more effectively and reduce the current 
consumption, so that the maximum alloWable operation time 
is increased. 

It Will be apparent to those skilled in the art that various 
modi?cations and variations can be made in the present 
invention. Thus, it is intended that the present invention 
covers the modi?cations and variations of this invention 
provided they come Within the scope of the appended claims 
and their equivalents. Therefore, the scope of the present 
invention is not limited to the described embodiments, and 
should be determined by the claims and their equivalents. 
What is claimed is: 
1. An apparatus for controlling a backlight of an LCD in 

a mobile station comprising: 
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6 
a backlight LED (Light Emit Diode) for generating a 

backlight to the LCD; 
a backlight drive Which receives an input current and 

supplies an output current to the backlight LED to drive 
the backlight LED; 

a current control unit for controlling the input current of 
the backlight drive by a current control signal; and 

a control unit for supplying the current control signal to 
the current control unit to control the input current of 
the backlight drive according to the normal mode or 
dimming mode, as determined depending on Whether 
there is a user’s key manipulation, during operation of 
the LCD, 

Wherein When in the dimming mode the input current of 
the backlight drive is less than the input current during 
the normal mode and greater than 0. 

2. The apparatus of claim 1, Wherein the current control 
unit comprises a sWitch Which is sWitched on or off accord 
ing to the current control signal, and resistors for forming an 
input current value of the backlight drive by varying resis 
tance depending on the on and off state of the sWitch. 

3. The apparatus of claim 1, Wherein in the normal mode 
is set during the initial operation of the LCD, the dimming 
mode is entered into if there is no key input during a 
predetermined time during the normal mode, and the normal 
mode is reset if there is a key input during the dimming 
mode. 

4. The apparatus of claim 2, Wherein in the normal mode 
is set during the initial operation of the LCD, the dimming 
mode is entered into if there is no key input during a 
predetermined time during the normal mode, and the normal 
mode is reset if there is a key input during the dimming 
mode. 

5. An apparatus for controlling a backlight in a mobile 
station including a backlight drive Which receives an input 
current, and supplies an output current to a backlight LED 
to drive the backlight LED, comprising: 

a current control unit including a sWitch Which is sWitched 
on and off according to a current control signal, and 
resistors for forming an input current value of the 
backlight drive by varying the resistance depending on 
the on and off state of the sWitch; and 

a control unit for supplying the current control signal to 
the current control unit to control the input current of 
the backlight drive during the operation of the LCD 
according to a normal mode or dimming mode, 

Wherein When in the dimming mode the input current of 
the backlight drive is less than the input current during 
the normal mode and greater than 0. 

6. The apparatus of claim 5, Wherein the normal mode is 
set during the initial operation of the LCD, the dimming 
mode is entered into if there is no key input during a 
predetermined time during the normal mode, and the normal 
mode is reset if there is a key input during the dimming 
mode. 


